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We, American Cyanamid Company, a cor- 
poration organised under the laws of the State 
of Maine, United States of America, of 30, 
Rockefeller Plaza, New York, State of New 
York, United States of America, do hereby 
declare the invention, for which we pray that 
a patent may be granted to us, and the method 
by which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — 

This invention- relates to the preparation of 
new N-substituted anilides having analgesic 
properties. 

In the past, numerous substituted ethylene 
diamines have been prepared. For example, 
Chemical Abstracts 43, 593C, describes N-(3- 
diethylaminopropyl)-formanilide. This com- 
potmd and closely related compounds described 
in the prior art are inactive as analgesics when 
tested as hereinafter described. 

The nevir N-substimted anilides of the pre- 
sent invention which are in general active as 
analgesics, have tte general formula: 



the nitrogen atom to which they are attached 
form the residue of a saturated heterocyclic 
amine, and n is 2 or 3. 

These new N-substituted anilides of the 
present invention are, in general, liquids at 
room temperature, which are relatively in- 
soluble in water but soluble in most organic 
solvents. They form salts with mineral acids 
which are soluble in water and alcohol but 
relatively insoluble in ether. The acid addition 
salts are generally crystalline solids, as shown 
in the examples hereinafter. 

In accordance with the invention these new 
N-subsntuted anilides having the general 
formula I are prepared by reacting an N-sub- 
sdtuted aniline having the formula : 



1 ^ 



in which R is an alkyl group containing 1 to 
4 carbon atoms, is hydrogen, halogen, di- 
halogen, hydroxyl or an alkyl, alkoxy, alkanoyl- 
oxy, or an allcanoylamino radical containing not 
more than six carbon atoms, R" and R"' arc 
alkyl radicals, each containing not more than 
six carbon axoms, or when taken together with 



in which R^ R", and R^* ^ and n are as de- 
fined above, with an acylating agent containing 
the group RCO, in which R is as defined 
above. 

When the acylating agent is a liquid, the re- 
aaion can be carried out by heating wi± the 
N-substituted aniline of formula II. The re- 
action can be carried out, for example, by 
heating on a steam bath for 1 to 6 hours. The 
acylating agent may be an acyl anhydride or 
ah acyl halide: 

The following tables summarize the com- 
pounds of the present invention prepared by 
the examples described hereinafter. 
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The N-subsrituted anilides of the present 
invention are active analgesics when measured 
by the mouse hot plate method described by 
Wolfe and McDonald (J. Pharmacol, ExptL 
5 Therap. 80, 300 — ^307) with modifications. 
The compounds are suspended in 2% aqueous 
starch and administered subcutaneously to a 
group of three mice at a dosage of 50 mg./kg. 
These mice are then individually placed upon 
10 the top enclosed surface of a copper bath 
maintained at 59^ + 0.5^ C. by a boiling 
acetone-ethyl acetate mixture. The response 
to this presumably painful heat stimulus is 
either a licking of the paws or an attempt to 

15 jump from the plate. The response time is 
measured four times for each mouse at fifteen 
minute intervals following administration. The 
criterion of analgesia is a 100% increase in re- 
sponse time over control. Established clinically 

20 active analgesics, such as "Demerol," 
(registered Trade Mark), codeine, etc., are 
active in th e - ab ove test. ^ - -r — 

When mixed with suitable excipients or 
diluents the N-substituted' anilides of the 

25 present invention can be prepared as pills, 
capsules, tablets or powders, for unit dosage 
and to simplify administration. As analgesics 
they will relieve pain by direa aaion on nerve 
centers or by diminishing the conductivity of 

30 the sensory nerve fibers. 

The following Examples are illustrative of 
the general methods of preparing the com- 
pounds listed in the table. All the parts enum- 
erated in the Examples are parts by weight. 

35 ^ Example 1. 

A mixture of 9.9 parts of N-(meta-chloro- 
phenyl)-N^^i-dimethylethylenediamine and 25 
pans by volume of propionic anhydride is 
heated on the steam bath for three hours and 

40 then distilled. The portion which distills at 
14()o_i44o c. (2.5 mm.) is N-(2-dimethyl- 
aminoethyl) . meta - chloro - propionanilide. 
The yield is 52%. 

The hydrochloride salt is prepared , by the 

45 addition of alcoholic hydrogen chloride to the 
ether solution of the base. The hydrochloride 
melts at 125^—127° C. 

Example 2. 
A solution of 6.0 parts of N-(2-dimethyl- 

50 anaino - 1 - methylefiiyl) - meta - hydroxy- 
aniline in 25 parts by volume of alcohol is 
stirred, while 2.65 parts of propionyl chloride 
is added. The reaction mixture is left at room 
temperature for 16 hours and is then refluxed 

55 for 2 hours. It is concentrated, treated with 
30 parts of IN sodium hydroxide and ex- 
tracted with ether. The ether layer is dried 
over niagnesium sulfate and then distilled. N- 
(2 - dimethylamino - 1 - methylethyl) - meta- 

60 hydroxy-propionanilide distills at 170^—190^ 
C (0.8 mm.). 

Example 3. 
A mixture of 8,2 parts of N,N-dimethyl- 
N*-phenylethylenediamine and 20 parts of 
65 butyric anhydride is heated on the steam bath 



for three hours and then distilled. Pure N-(2- 
dimethylaminoethyl)-butyranilide is collected 
at 110*5—115° C (0.25 mm.). The yield is 
5Q%. 

A solution of 3.6 parts of the above oil in 70 
9.6 parts by volume of 1.53 alcoholic HQ is 
diluted with ether and cooled. A precipitate 
separates and is filtered^ washed with ether, 
and dried. The yield of N-(2-dimethylamino- 
ethyl)-butyranilide hydrochloride, melting 75 
point 132°— 133° C, is 72%. 

Example 4. 

A mixture of 8,9 parts of N,N-dimethyl-N^- 
(p-tolyl)-ethylenediamine and 20 parts of iso- 
butyric anhydride is heated on the steam bath gO 
for 17 hours and then distilled. The portion 
which boUs at 112°— 115° C. (0.1 mm.) is N- 
(2 - dimethylaminoethyl) - /> - methyl - ijo- 
butyranilide. The yield is 77%. 

A solution of 7.9 g. of the above product in 35 
_^0 parts by volume of 1.53 N alcoholic HCl 
is diluted with ether and then cooled. The 
precipitate of N-(2-dimethylaminoediyI)-p- 
mcthylfjabutyranilide hydrochloride is filtered 
washed with ether, and dried, melting point on 
179o_i8oo c. 

Example 5. 
A mixture of 9.6 parts of N,N-diethyl-N^- 
phenylethylenediamine and 25 parts by volume 
of valeric anhydride is heated on the steam 95 
bath for three hours and then distilled. The 
portion which boils at 142° — 146° C. (1.5 
mm.) is N-(2-diethylaminoethyl)-valeranilide. 

Example 6. 

A mixture of 2.6 parts of N-(2-morphoIino- 100 
ethyl)-propionalide and 1.8 parts by volume of 
5.25 N nitric acid is concentrated to dryness 
and then triturated with ether. The crystals are 
filtered and then recrystallized from ethanol. 
The pure N-(2-morpholmoethyl)-propion- 105 
anilide nitrate melts at 143° — 144° C. 

WHAT WE CLAIM IS : — 

1. A process of preparing N-subsrituted 
anilides having the general formula: 

CLVn I 110 

in which R is an alkyl group containing 1 to 4 
carbon atoms, is hydrogen, halogen, dihalo- 
gen, hydroxyl, or an alkyl, alkoxy, alkanoyl- 
oxy, or an'alkanoylamino radical each contain- 
ing not more than six carbon atoms, R^^ and 115 
R" ^ are alkyl radicals each containing not 
more than six carbon atoms or when taken 
together with the nitrogen atom to which they 
are attached form the residue of a saturated 
heterocyclic amine and n is 2 or 3, which 120 
process comprises reacung an N-substituted 
aniline having the fomoula : 
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in which R\ R", and n are as defined 
above, with an acylaring agent containing the 
group RCO, in which R is as defined above. 

2. A process according to claim 1, in- which 
said acylating agent is an acyl anhydride or 
acyl halide. 

3. A process according to claims 1 or 2, in 
which the reactants are heated on a steam bath, 
the desired produa then being distilled off. 

4. A process of preparing N-substituted 
anilides having the general formtda I sub- 
stantially as hereinbefore described. 

5. N-substituted anilides having the general 
formula I whenever prepared by the process 
according to any of the preceding claims. 

6. N-Substituted anilides having the general 
formula: ----r- . 



/CO 



and acid addition salts thereof in which R is 
an alkyl group containing 1 to 4 carbon atoms, 
R^ is hydrogen, halogen, dihalogen, hydroxyl, 
or an alkyl, alkoxy, alkanoyloxy, or an alkan- 
oy]amino radical each containing not more 
than six carbon atoms, R" and R"* are alkyl 
radicals each containing not more than six 
carbon atoms, or when taken together with the 
nitrogen atom to which they are attached form 
the residue of a saturated heterocyclic amine 
and n is 2 or 3. 

7. N-( l-methyl-2-piperidinoethyl)-propion- 
anilide and acid addition salts thereof. 

8. N-(2 - piperidinopropyl) - propionanilide 
and acid addition salts thereof. 

9. N-(2-diethylaminoethyl>m6^-chIoropro- 
pionanilide and acid addition salts thereof. 

1 0. N-(2-dimethylaniinoethyl)-par j-methyl- 
i^obutyranilide and acid addition salts thereof. 



STEVENS, LANGNER, PARRY & 
ROLLINSON, 
Chartered Patent Agents, 
Agents for the Applicants. 
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